The objective of this study is to identify the transmission mechanism of monetary policy through the assets price in Indonesia. In practice, Bank of Indonesia and the government implements monetary policies by reducing the Loan to Value ratio and by implementing expansionary policy through Housing Finance Liquidy Facility. The method used in this study is the Vector Autoregression First Difference (DVAR). The specific variables used in this study include long-term mortgage interest rates, housing price index, composite stock price index, hot money, money supply and Gross Dometic Product with the observation period starting in 2002:1-2011:12. Some procedures that will be used to support VAR specification including stationary test, cointegration test, Impulse Response Function, and Variance Decompositiion. Based on the DVAR estimates, the asset prices affect the output through the money supply. These results suggest that asset prices do not directly affect output but through some transmission mechanism. The contraction monetary policy implemented by the monetary authority is therefore effective enough to anticipate economic heating caused by the change in asset price.
INTRODUCTION
Monetary policy, which is one of the macroeconomic policies in the country, has an important role to maintain the stability of the economy, particularly the low inflation and the high economic growth. To achieve these objectives, the central bank (Bank of Indonesia) created a series of policies and necessary tools in its implementation through multiple channels. The work process of the monetary policy is called the transmission mechanism of monetary policy. As pointed by Warjiyo and Agung (2002) , this transmission mechanism works through several channels, such as direct channel, expectation channel, interest rate channel, exchange rate, credit and asset price. This study focuses on the transmission mechanism of monetary policy through asset price.
One of the important objective of the monetary policy is to slow down or speed up the pace of the economy. When the economy is predicted to heat up, therefore the monetary policy can be used to reduce or slow the economy down. On the other hand, if the economy is predicted to decrease, then the central bank will usually increase the money supply so that the country can avoid economic recession.
The subprime mortgage in United States in 2008 is one of the example how the transmission mechanism of monetary policy might affect the whole economy of the country. The Global Financial Crisis (GFC) caused by the subprime mortgage was happened because too many substantial credits given to the people including people that is having difficulties to return the credits and was also affected by decreasing in the interest rate.
This condition caused domino effect and finally become the overheating economy. This phenomena showed that transmission mechanism of monetary policy through asset price might greatly affect to the economy of the country.
In contrast to the US, the economy crisis in Indonesia in 1998 was caused by the exchange rate crisis that slow the economy down. This crisis caused a slowdown in several sectors including construction sector (property). As pointed by Yudanto and Santoso (1998) , the construction sector in Indonesia during the crisis slowed down by -24.2%.
Moreover, the coefficient correlations of the construction sector with the depreciation factor and interest rate are relatively high of 0.52 and 0.57, suggesting that interest rate has an important role in the decrease of the construction sector in that era.
A decade after the economic crisis 1997-1998, property investments in Indonesia are now starting to wake up. The high expectations of asset price to increase in the future leads to the higher demands of property each year in Indonesia. According to the Real Estate Indonesia (REI), housing demand every year is recorded of 2.6 million units. If it is not controlled, then the demand for houses would become unmanageable and it would heats the economy up. In this case, Bank of Indonesia as the monetary authority in Indonesia has detected the increasingly unreasonable property prices (and also the rise in loans for vehicle). To anticipate the economic heating, therefore, Bank Indonesia introduces contactionary policies by reducing the ratio of the Loan to Value (LTV).
LTV is the ratio between the values of credit that can be granted by the bank to the value of the collateral at the time of beginning of the loan. Beleid sets a maximum LTV ratio of 70 percent, meaning that the maximum credit that can be obtained by debtors is at about 70 percent of the value of the house that will be purchased. Besides regulating the LTV, beleid also regulates the amount of the down payment for motorcycle loans which is at about 25 percent of the value of sales, 30 percent for cars, and 20 percent for four-wheeled or more vehicles used for productive purposes (Johansyad, 2012) . As pointed out by Kurnia (2012), LTV reduces the speculation motive particularly when it is combined with other rules such as fiscal and macroprudential regulation.
Singapore is one example of country that applies the LTV with a combination of fiscal rules. In January 2011, for example, Singapore's LTV tightens rules for mortgage filled by non-individuals. For non-individuals mortgage, the maximum ratio is 50 percent, while for the second mortgage and the following mortgage, it is reduced from the maximum LTV of 70 percent to 60 percent. Meanwhile, for the first mortgage of the individual mortgages, the maximum LTV is at 80 percent, while mortgages granted by the government (Housing Development Board), is fixed at 90 per cent.
In Indonesia, there are also governmental programs that provide housing loans with low interest rate or subsidized mortgages particularly for young people. The program is called Housing Finance Liquidity Facility (Fasilitas Likuiditas Pembiayaan Perumahan/FLPP). However, according to Indonesian Property Watch (IPW), the FLPP recently is used only IDR 691 billion compared with the total budget of IDR 4.7 trillion. In fact, the program is facing obstacles when the absorption is only around 20 percent of the target, despite the lending rates offered are relatively low, even there is also a plan that the FLPP loan interest rates will be equal to the SBI (Bank of Indonesia interest rate) of around 6.5 percent.
This two different policies (LTV and FLPP) adopted by Bank Indonesia and the government are aimed at the different targets. The policy issued by the central bank is to reduce the LTV ratio (particularly for housing loans larger than 70 m 2 ) aims to anticipate the economic heating, while the government policy in the form of Housing Finance Liquidity Facility (FLPP) intends to address the backlog to meet the housing needs for lowincome people with relatively low interest rate.
This study specifically tries to identify the transmission mechanism of the monetary policy through asset prices and to determine the speed of this transmission influencing the economy. By looking at this transmission mechanism, we can see how these policies will influence the economy and how fast the policies can affect or influence the whole economy.
The content of this paper is as follow. The second part of this paper discusses the literature review used in this study. The third part is the research methods, i.e. Vector Autoregression First Difference (DVAR). The fourth section is the empirical results and discussion. Finally, the final section is conclusion. Xu and Chen (2011) examined the effects of monetary policy variables, money supply growth, and some housing credit policy indicators on the real estate price growth in China.
LITERATURE REVIEW
Using Granger causality and autoregressive models, this study showed that the monetary policy expansion through decreasing in interest rate, money supply growth, and decreasing housing down payment tend to faster the housing price growth, while in contrast the contractionary monetary policy through increasing interest rate, decreasing money supply and increasing the down payment policy tend to slow down the housing price growth.
Koivy (2010) studied the transmission mechanism of monetary policy through wealth channel. This study analysed the wealth channel through two stages. First, monetary policy should first affect the wealth value. Second, the change in wealth will cause a change in their consumption. Using Structural Vector Autoregression (SVAR), as a result, this study found that the expansionary monetary policy through wealth channel caused an increase in asset price. Wesche and Gerlach (2008) studied about the respond of property on equity price, inflation, and economy activities on monetary policy changes across 17 countries. Using panel VAR, they concluded that monetary policy is important to balance the asset price change and keep from financial instability that might influence the economic activities.
In Indonesia, a study by Goeltom (2008) showed that the role of asset price in transmission mechanism of monetary policy before the economy crisis was not significant. However, after the crisis period, the transmission mechanism of monetary policy through asset price is significant, particularly by affecting the number of investment.
Based on the previous studies, the role of the asset price is important in transmission mechanism of monetary policy particularly to make stable the economy. Compared to the previous studies, this study is looking at the transmission mechanism of monetary policy through asset channel with some modified variables and some monetary instruments that used by Bank of Indonesia recently.
Definition of Asset
According to Siregar (2004: 178) , definition of asset is a good, which is in a legal sense is called as object. Goods may include immovable goods (land, buildings), both tangible and intangible, which is included in the assets or property or possessions of companies, corporations, institutions, or even individuals.
According to Mishkin (2001) , there are three categories of asset prices seen as important channels in which monetary policy might affect the economy.
Stock price
Transmission mechanism includes the stock market which consists of the stock price on investment, the company balance security sheet, the company household wealth security, and the company liquidity.
Real Estate Prices
Real estate prices can affect the aggregate demand through three ways. They are the direct effect to the household spending. Monetary expansion (M) in the form of lower interest rates, the decreasing of financing cost of the house which increase the price (P).
The higher relative prices of the house compared to the cost of construction, the construction companies gain more profits to build homes. Therefore the housing expenses will rise (H), so that the aggregate demand will increase (Y). The next point is the household wealth. House prices are an important component for the household wealth which affects consumption expenditure. Therefore, the expansive monetary policy (M) which raise the price of the home (P), also raise the household wealth (W) They also raise the consumption expenditure (C) and aggregate demand (Y). Then, the last point is the bank's balance sheet.
Exchange rate
The exchange rate impacts on the exports and balance. Expansionary monetary policy affects the exchange rate by causing domestic interest rates goes down. The deposits denominated in domestic currency become less attractive when compared to deposits denominated in foreign currencies. Consequently, the value of domestic savings relatively declines or falls compared to the deposits in foreign currency. The exchange rate also depreciates. The value of domestic currency goes lower and it makes the price of domestic goods cheaper than the price of foreign goods (imports). Thereby it causes the increase of net exports and the aggregate of expenditure.
Mechanism of the Monetary Policies
According to Taylor (1995) , transmission mechanism of monetary policy is "the process through which monetary policy decisions are transmitted into changes in real GDP and inflation". Monetary policy is transmitted via two channels, the direct channel and the indirect channel. While the direct channel is a direct way to the GDP and inflation, the indirect channel is transmitted into five ways; the interest rate channel, exchange rate channel, lines of credit, lines expectations, and asset price.
Price transmission mechanism goes through the changes in asset prices and the wealth of society, which will affect the investment and consumption spending in the future.
If the central bank uses contractionary monetary policy, then it will lead to an increase in interest rates and it will reduce the price of the company's assets. The decline in asset prices can result in two things. First, it reduces the ability of the company to expand.
Second, it lowers the value of wealth and income, which in the future will reduce the consumption of expenditure (Warjiyo and Solikin, 200 4:81) .
RESEARCH METHODS
This study is a descriptive study with quantitative analysis. The data used in this study is secondary time series data with a period of study from 2002: 1 to 2011: 12. The data is obtained from the Indonesian Financial Statistics published by Bank Indonesia.
Vector Autoregression (VAR)
The method used in this study is the VAR (Vector Autoregression), particularly because the cointegration between the variables used in the study is not found. This study will also present the result of the cointegration test due to the fact that if the data is cointegrated, then Vector Error Correction Model (VECM) will need to be applied instead.
VAR specifically is non-structural model or non-theoretical model. All of the variables used in this study are assumed in the same position that all of the variables considered as endogenous variables. Before estimating the VAR model, firstly we need to do the stationarity test to see stationarity of data and to determine the degree of integration. As pointed out by Gujarati and Porter (2009) , the advantages of VAR are: (1) simple, as we do not need to differentiate which variable is exogenous and which variable is endogenous. All variables in the VAR model can be regarded as an endogenous variable, (2) estimating VAR model is easy, i.e using OLS on each equation separately, (3) forecasting using a VAR model in some ways better than using a simultaneous equation models with more complex equation.
However, VAR model also have some disadvantages, among others, as follows. (1) VAR model is more non-theoritical model because just using a relatively little information, (2) VAR model is less suitable for policy analysis, (3) The number of lag used in the equation can also cause problems. Suppose we have three independent variables with each has lag of 8. It means we have to estimate at least 24 parameters. Therefore, in this case, we need to have relatively much data or observations, (4) All variables in the VAR model must be stationary, if not stationary, it must be transformed first. (5) The interpretation of the coefficients obtained from the VAR model is not easy, so we need to use impulse response function to estimate. Some procedures that will be used to support VAR specification including stationary test, cointegration test, Impulse Response Function, and Variance Decomposition. The specification of the VAR used in this study is as follow.
where:
1. Interest rates on long-term loans (R).
Money Supply (M2).
3. Housing price index (HI).
Hot money (HM).

Composite Stock Price Index (Indeks Harga Saham Gabungan/IHSG).
6. Gross Domestic Product (GDP). 
Stationarity test
According to Engle and Granger (1987) , one of the important concepts in econometrics using time series data is the stationarity assumption. Statistically, a stationary time series of data exists when the average and variance of the data is constant over time, and the value of the covariance between the two time periods depends only on the distance or lags between these two time periods and not depends on the actual time when covariance is calculated.
The most common stationarity test conducted is by using the If the data is not stationary, the regression becomes spurious. To avoid nonstationary data, there is a need to process the data differentiation test or the so-called degree of integration test, particularly if the data in level I (0) is not stationary. If the absolute value of the ADF statistic is greater than the critical value at the first level differentiation I(1) , then we can say that the data is stationary at the degree of one.
However, if the value is smaller, then the degree of integration test should be continued at a higher differentiation (second level differentiation) in order to obtain stationary data.
Moreover, determining the optimum lag length also becomes an important issue, particularly in the VAR model. Ascarya (2012) argues that testing the optimal lag length is useful to eliminate the problem of autocorrelation in the VAR system. The first step of this method is to determine the maximum length of lag of the VAR system that is stable. A VAR system is said to be stable (stationary), if all of its roots have smaller modulus than one and they lie on the circle unit. The determination of length of lag in the VAR model is determined by some criterias, such as Akaike Information criterion (AIC) and Schwarz Information Criterion (SIC). The lag selected should has the smallest value of AIC and SIC.
Cointegration Test: Johansen's Method
The cointegration test is conducted to determine the existence of cointegration between variables. If there is a cointegration, VECM then should be used to estimate the short-term and long term relationships. If there is no cointegration, the VAR should be conducted and it means that the VAR can only estimate the short-term relationship. The cointegration test is conducted by using the optimum lag used in accordance with the previous test. From the cointegration test, the rank of Johansen cointegration (r) will be obtained. Specifically, if the obtained cointegration rank is more than zero, then VECM will be used, but if the cointegration rank equals zero, then the VAR model will be used.
Impulse Response Function
Impulse Response Function (IRF) is used to see response of the endogenous variable in the VAR system because of the shocks from the other variables or the changes in the residual.
IRF can be used to track various shocks in the current and past periods (Sim, 1980) . Using 
where εt is a shock of Xt that can not be anticipated. It shock affect the variable itself and other variables.
Variance Decomposition
The objective of the variance decomposition is to predict the contribution of each variance of variable because of the change in other variables in the VAR system. As pointed out by Enders (1995) , the variance decomposition provides information on the movement proportion caused by shock of the variable itself or shock of the other variables. Therefore, the variance decomposition will show how important the role of shocks of each variables (including the variable itself) in explaining the economic shocks and other economic variables.
EMPIRICAL RESULTS AND DISCUSSIONS
Stationarity Test Results
As mentioned above, time series data required stationarity indicating the data has a constant mean and variance. If the data is not stationary, the estimates will be spurious suggesting that the regression is significant but the result tend to be biased and can not be used for forecasting. To find whether data is stationary or not, the unit root test is required to be conducted using the Augmented Dickey-Fuller Test (ADF-Test). To see the results, the Augmented Dickey-Fuller statistic (ADF statistic) will be estimated with MacKinnon critical value of 1%, 5%, and 10%. If the value of the ADF statistic is greater than the critical value of MacKinnon, then the data is said to be stationary, vice versa. Moreover, if the data is not stationary in level, the data will need to be transformed by performing first-difference I(1) or second-difference I(2). If the data is stationary in the first-difference, then the data will have one degree of integration.
Based on the stationarity test in table 1, we can see that there is no stationarity in level or I(0), but all variables are integrated at one degree of integration or I(1). As the data is not stationary in levels and has the same degree of integration at I(1), then the cointegration test will be conducted to see possible long-term equilibrium relationship. 
Optimum Lag Test Results
Based on optimum lag test, the results are presented in the table 2. Table 2 presents several alternatives to determine the optimum lag, including Schwarz Information Criterion (SIC),
Akaike Information Criterion (AIC), Likelihood Ratio Test (LR), Final Prediction Error (FPE),
dan Hannan-Quinn (HQ). As presented in table 2, four methods or criterias show asterisks are found at lag of one including SIC FPE, HQ and AIC, while one asterisk is found with the lag of three. As most criterias show the lag of one, then the selected of the optimum lag is one, suggesting that the response of one variable to the other variables is conducted for one period of time. 
Vector Autoregression first difference (VAR first difference)
Based on the previous section, the stationarity and cointegration tests show that the data has a first degree of integration I(1) and no evidence of long-term equilibrium relationship.
Therefore, the Vector Autoregression at first difference (DVAR) will be estimated in this study. The result of DVAR is presented in table 4. Firstly, it shows that DLM2(-1) and DLGDP have a significant relationship at 10% confidence level, while on the opposite, it also indicates that DLGDP(-1) is significant to DLM2. Based on these results, it can be concluded that both variables have a two-way relationship (bilateral causality).
Secondly, DLHI (-1) is significant to DLIHSG at 10% level, but in the second column, DLIHSG(-1) is not significant to DLHI, meaning that there is a one-way relationship (unidirectional causality) of DLHI to DLIHSG. Moreover, DLIHSG(-1) is significant to DLHM, but DLHM(-1) is not significant to DLIHSG, suggesting a one-way relationship (unidirectional causality) between DLIHSG and DLHM.
The uninderectional causality is also found for DLIHSG and DLM2, where DLIHSG is significant at the 10% confidence level to DLM2, but DLM2 is not significant to DLIHSG.
Finally, unidirectional causality is also found for DR(-1) to DLM2 and DLHI(-1) to DR (with α = 10%). Figure 1 , summarizes the direction of each variables used in the study.
Figure 1.Monetary Policy Transmission Mechanism through Asset Price
Source: Author' Illustration
Impulse Response Function
To understand the response of the variables to the shock and the speed of transmission across variables, the detailed of the IRF results are presented in figure 2 . Firstly, the unanticipated shock of DLIHSG causes DLHI to increase in the second period, and then gradually decrease and reach an equilibrium in the fifth period until the tenth period. The response of DLHI due to this unanticipated schocks is relatively weak and the time limit that is necessary to response this schock is one period of time, while the time required by DLHI to reach equilibrium is three month period.
The one standard deviation unanticipated shock of DR causes a decrease in DLHI from the beginning period until the fifth period, where DLHI reach equilibrium in the fifth period. The response of DLHI due to the shock that occurs is relatively weak with the time limit required to reach the equilibrium of 4 months. Moreover, in the third panel, it shows that the unanticipated shock in the beginning period causes a decrease in DLIHSG until it
reachs the equilibrium in the third period. The response of the variable to this unanticipated schock is relatively weak. The limit time needed in response this shock to the equilibrium point is three months.
Based on the fourth panel, the one standard deviation unanticipated shock causes a decrease in DLM2 and gradually reach the equilibrium. In this case, DLM2 reachs the equilibrium in the fourth period. The response of DLM2 due to the shock is relatively strong and the time limit required to reach an equilibrium is 4 months.
Moreover, the IRF shows that the unanticipated shock causes DLHM rises and reachs the highest point in the second period. DLHM then moves and achieves the equilibrium in third period. The response of the DLHM due to the shock is relatively weak and the required time limit to response the shock is one month. Response of DLHM to DLM2
Figure 2. Impulse Response Function
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In the sixth panel, the unanticipated shock is responded negatively by DLGDP. DLGDP gradually reachs the equilibrium in the third period. The response of DLGDP is relatively weak, while the time limit to response the shock required by DLGDP is one month.
Finally, In the last panel, one unanticipated standard deviation shock of DLM2 causes a decrease in DR, but then reach the equilibrium in the second period. The unanticipated shock in this case is responded positively and then gradually reachs the equilibrium in the third period. The response of DR due to this shock is relatively weak and needs one month to respond to the shock occurs.
Variance Decomposition
The determination of the shock contribution in influencing the variables in DVAR is presented in table 5 by using the variance decomposition. Based on the variance decomposition result, the DLGDP schock is able to explain itself by 92.6% and it shock is also able to explain DLIHSG, DLM2, and DLHM in both short term, medium term, and long term. For example, in the second period (short term), DLIHSG is 1.57% , DLM2 is 3.29%, and DLHM is 1.59%. Similarly, the contribution for those three variables is no much different in the medium term and long term.
The shock of DLHI also predominantly only able to explain itself by 94% in the second period (short tem), and the results are not different to the medium term and long .00
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term. On the other side, the shock of DLHI is only able to explain DR by 2.20% in the short term and increase slightly to 2.67% in the medium term and long term. Moreover the shock of DLHI is able to explain DLGDP by 1.45% and DLM2 by 1.32% in the short term.
Similarly, the shock of DLIHSG is predominantly only able to explain itself by 94.69%.
The shock of DLIHSG is only able to explain the DLHI contribution by 3.48% and 3.67% in both short term, medium/long term respectively. Moreover, DLHM explains itself in both short term, medium term, and long term by around 85%. For other variables, DLHM explains DLHI by 3.68% and DR by 2% in the medium term and long term.
Next, the shock of DLM2 explains the contributions to all variables with the most contribution is dominated to the DM2 itself of 77.92% in the short term and slightly decrease in the medium term and long term. However, the contribution of DLM2 to DLGDP is quite high at 10.69% and 10.57% in the short term and medium/long term respectively.
Finally, DR predominantly also explains itself by more than 90%, while the contribution to DLM2, DLHI, DLIHSG, and DLHM is around 1% and 2%. Source: Author' Calculations Based on the results of variance decomposition, it can be generally described that the shock of DLGDP, DLHI, DLIHSG, DLHM, DLM2 and DR predominantly affects themselves.
They are also able to explain the shock to other variables, although the effects are not as high as the contribution for itself.
CONCLUSIONS
The policy of the monetary authorities to lower the LTV ratio for housing loans are larger than 70 m 2 and the government policies such as Housing Finance Liquidity Facility (FLPP) with low interest rates are two different policy objectives. BI policies aiming at reducing the high mortgage will trigger economic heating, while the government policy aiming at reducing the backlog FLPP (the shortage of homes) expected to be absorbed optimally will actually trigger an increase in consumption that allows the heating of the economy anyway.
Two different policies would affect the transmission mechanism of monetary policy, so both of them need to be identified.
Through a series of data testing process, it is known that the research data are integrated on the first degree of integration {I(1)} and it has no long-term equilibrium relationship so that the estimation of data using DVAR which indicates that the asset affect the money supply (DLM2) and lending rates (DR) which then also affect the money supply and in the end the money supply (DLM2) affect output (DLGDP).
The result of the impulse response function and variance decomposition shows that the shock of the money supply is relatively strong in influencing output (DLGDP) when it is compared to asset price shocks (DLIHSG and DLHI) against DLM2. This indicates that the money supply is still a major factor affecting DLGDP, but also it is known that the transmission mechanism through asset prices is relatively weak. Thus, it can be concluded that the monetary contraction policy implemented by the monetary authorities in anticipating the economic warming quite effective. Deadlines or time lag required by a variable in influencing the final target (DLGDP) is five months.
As the influence of the money supply to output is still strong, it is expected that the monetary authorities keep controlling the use of monetary aggregates. The authorities
